INTRODUCTION
Testicular torsion is a twisting of the spermatic cord and its contents and this surgical emergency affects 3.8 per 100,000 males younger than 18 years annually. 1 The term testicular torsion is a misnomer as the twisting occurs at the cord and not in the testes. It accounts for 10% to 15% of acute scrotal disease in children, and results in an orchiectomy rate of 42% in boys undergoing surgery for testicular torsion. 2 Prompt recognition and treatment are necessary for testicular salvage, and torsion must be excluded in all patients who present with acute scrotum. Testicular torsion is a clinical diagnosis, and patients typically present with severe acute unilateral scrotal pain, nausea, and vomiting. Physical examination may reveal a high-riding testicle with an absent cremasteric reflex. Imaging does not hold the key to delineate acute scrotum hence a heavy reliance on history and physical examination is often required. If history and physical examination suggest torsion, immediate surgical exploration is indicated and should not be postponed to perform imaging studies. There is typically a four to eight hour window before permanent ischemic damage occurs. Delay in treatment may be associated with decreased fertility, or may necessitate orchidectomy. With the above information at hand, this study was performed to understand and evaluate the surgical management of testicular torsion.
METHODS
A prospective study was carried out at our institute from 2005 to 2015. All patients with clinical and on table diagnosis of testicular torsion were included in the study. The patients with acute scrotum and with differential diagnosis like epididymo-orchitis, urinary tract infections, mumps orchitis, traumatic conditions etc. were excluded from the study. Apart from clinical history and physical findings only ultrasound imaging was used to confirm the diagnosis in all the patients. The diagnosis was properly conveyed to the patients. An informed written consent was taken for enrollment into the study and for removal of devascularised testes. All patients were explored as early as possible after evaluating our study parameters and anesthetic fitness. After exploration testes were noted for its axis of torsion and manually detorted for examining whether to preserve or be removed. A low inguinal orchidectomy was performed for non-salvageable testes. The opposite testes was explored after the first treatment and fixed to prevent torsion of the same as prophylaxis. Drains were kept as per need. All specimens underwent histopathological studies. Patients were discharged on post-operative day 3 and sutures removed on day 8. All post-operative complications were noted. Patients were followed up till next 6 months of the operative procedure.
RESULTS
A total of 60 patients were studied prospectively and surgically managed as confirmed cases of testicular torsion. The patients presented for most between 12 to 30 years age group with only one patient of 44 years age group. The mean age group came out to be 20±5.5 years. The presentation to hospital varied with literacy and socio-economic status as maximum patient presented after the golden period of salvage of the testes. No patient presented within 4 hours of testicular pain. 8 (13.33%) patients presented between 4-8 hours of onset of pain, 6 (10%) patients within 8-12 hours and rest 46 (76.67%) patients presented after 12 hours from onset of pain. All patients presented with pain that is pain was consistent finding in 100% cases. Similarly physical findings of tenderness and other signs of inflammation were present in all candidates. All patients underwent color Doppler ultrasonography and 56 (93.33%) patients showed the finding of absent vascular flow. All patients explored within 2 hours of presentation avoiding delay to enhance the salvage of the affected testes. 38 (63.33%) patients had a left testicular torsion while 22 (37.67%) patients had a right testicular torsion. Total 48 (80%) patients underwent low inguinal orchidectomy and 12 (20%) patients were detorted successfully. On exploration the alignment as of axial torsion was varied and no proper conclusion on clockwise and anticlockwise torsion was noted with correspondence to a particular site. No postoperative complications were noted and hence all were discharged on day 3. All sutures were removed on day 8. All patients were followed for 6 months post operatively. Most boys who present with an acute scrotum (approximately 50%) will have torsion of the appendix testis. However, around 13-20% will have testicular torsion, with epididymo-orchitis the most common of the other contributing conditions. [1] [2] [3] [4] [5] Other conditions to consider in the differential diagnosis range from mumps orchitis, hematoma, renal colic, appendicitis and strangulated inguinal hernias and, rarities like the scrotal manifestations of Henoch-Schonlein purpura and communicating hematocoeles following abdominal trauma. 6, 7 Testicular torsion can occur in several different ways, and can be classified as intravaginal, extravaginal or mesorchial. A slight preponderance in left-sided TT has been noted in some series, although the mechanism for this is unclear. [8] [9] [10] [11] Intravaginal torsion most often occurs due to a congenital malformation of the processus vaginalis as the testis descends into the scrotal sac. This type of torsion accounts for the majority of testicular torsions, and is most often seen in pubertal boys, where rapid growth and increased vasculature may be a precursor. Under normal circumstances, the tunica vaginalis does not fully extend around the testicle, and attaches to the posterolateral scrotal wall allowing the testis to remain suspended in an upright vertical position. However, in up to 12% of boys, the tunica vaginalis completely envelopes the testis and epididymis, resulting in a "bell-clapper" testicle that is more horizontally oriented, with greater ability to freely rotate around an axis. 12 Extravaginal torsion, which is rare, occurs during the perinatal period and is due to a different mechanism. It occurs during descent of the testes into the scrotum before scrotal investment of the tunica vaginalis has taken place, where complete adhesion to the surrounding tissues is usually completed by six weeks age. 13 Twisting of the processus vaginalis with its contents results in necrosis and absence of blood flow within the testis, epididymis and cord. If torsion has occurred in the prenatal period, the clinical presentation is a neonate with unilateral or bilateral blue non-tender hard masses in the scrotum.
14 However, if it occurs in the postnatal period; the presentation is more classic with acute inflammation and erythema in a previously normal neonatal scrotum, requiring exploration and fixation. 13 Mesorchial torsion is exceedingly rare and has an atypical presentation. It occurs due to anomalies in the mesothelium that covers the anterior half of the testis and suspends it from the vasculature and epididymis. When the attachment is narrow, mesorchial torsion can occur when there is a twist in the tissue overlying the vasculature (anteriorly) between the epididymis and parietal tunica vaginalis. 15 In the majority of cases, rotation of the testes initially compromises venous return. However, as time progresses and edema ensues, arterial flow is reduced or occluded.
14 Whilst the majority of TT occurs in a medial direction, several studies have shown torsion in a lateral direction in up to 29-33% of cases. The degree of testicular rotation varies according to the literature. One retrospective study of 200 pediatric boys with testicular torsion showed a higher degree of rotation in non-salvageable (managed with orchidectomy) versus salvageable testes (median of 540 vs. 360 degrees). 9 However, the authors also noted that testicular infarction can occur with rotation as mild as 180 degrees.
A careful history is vital in the assessment of the acute scrotum. The classical presentation for TT is sudden onset severe unilateral pain. The pain, being ischemic in nature, typically requires opiate analgesia. Persistent pain after opiate analgesia should arouse suspicion of TT. The pain may be accompanied by a history of previous bouts of intermittent testicular pain, which likely represents episodes of torsion and detorsion. 7 Duration of symptoms before presentation can vary significantly, ranging from several hours to several days. However, patients with TT tend to have a shorter duration of symptoms before presentation. 1, 18 Early presentation in TT is associated with higher likelihood of salvage. The presence of nausea and vomiting, caused by reflex stimulation of the coeliac ganglion, can be a useful clue in diagnosing TT, but incidence varies significantly in the literature. Some series report nausea and vomiting in 57-69% of patients with TT, with positive predictive values for nausea and vomiting as high as 96% and 98%, respectively, compared with 8% and 4% in appendix of testes and none in epididymo-orchitis. 9, 10 Other series have shown that nausea and vomiting do occur in torsion of the testicular appendix and epididymo-orchitis, but the complaint is much rarer. 1, 18 Dysuria is an uncommon complaint in testicular torsion, and its presence likely indicates an alternate diagnosis such as epididymoorchitis. 19 A history of trauma should not discount the possibility of TT. Although the large majority of cases of TT are unprovoked, 4-10% of cases have been reported to occur in the setting of trauma. 4, 9, 20 In a normal scrotum, the testis is mobile, and the cord and epididymis is palpable posterior to the testis. In TT, the affected testis is usually riding high. The globe of the testis is very tender, and venous distension and transudate often result in a larger testis compared to the contralateral and unaffected testis. Focal areas of tenderness in the superior testis or caput epididymis may indicate a torted testicular appendix or epididymitis. However, anatomical landmarks may be obliterated as edema and erythema increase in later stages of torsion. 8 Assessment of the cremasteric reflex is important, and its absence is generally considered as one of the more reliable physical signs of the presence of TT. The reflex is elicited by stroking or pinching the medial thigh. Contraction of the cremasteric muscle results in elevation of the testis, and the sign is considered positive if there is movement of less than 0.5 cm on the affected side with a movement greater than 0.5 cm on the unaffected side. One series of 245 boys presenting with acute scrotal swelling reported absence of the cremasteric reflex in 100% patients with torsion. 21 Similarly, in a large retrospective study of over 1200 cases over an 18 year period, 94% of boys with TT had an absent cremasteric reflex. [16] [17] [18] Whilst the sign can be observer dependent and published reports have demonstrated an intact cremasteric reflex in cases of TT, its absence should raise significant clinical suspicion of the diagnosis. 4, 22, 23 The epididymis may be located medially, laterally or anteriorly, depending on the degree of torsion, but may appear normally located if there is 360 degree torsion, or may be difficult to palpate in a significantly edematous scrotum. A reactive hydrocele may be present, as well as scrotal edema. A well performed clinical examination may not reliably exclude TT as a differential diagnosis and avoid scrotal exploration, but should raise significant concern where TT is likely and expedite management. Several studies have demonstrated that the most reliable physical signs of TT include (a) a high-riding testis, (b) absent cremasteric reflex, and (c) an anteriorly rotated epididymis or abnormally oriented testis. 18, 19, 24 High-resolution ultrasound (HRUS) with color-flow Doppler ultrasonography (CDS) and radionuclide imaging can provide information about blood flow to the testes. 25 Absent arterial flow within the suspect testis on CDS is indicative of testicular torsion. However, the availability of ultrasound in the emergency setting will vary between institutions, and the results will be dependent on the skill and experience of the radiographer or radiologist. Many studies advocate CDS as a useful tool in excluding torsion and confirming other testicular pathology. However, the accuracy of CDS in diagnosing TT can vary significantly in the literature. 10 A recent retrospective study of 298 patients who underwent CDS followed by surgery regardless of the result, CDS was shown to have a sensitivity and specificity for TT of 96.8% and 97.9%, respectively. 4 Positive and negative predictive values were 92.1% and 99.1%, respectively. Other studies have also shown similarly high sensitivity (95.7-100%) and specificity (85.3-100%) for CDS in diagnosing testicular torsion. [26] [27] [28] However, CDS can be inaccurate and false-negatives can occur, especially in cases of early TT, intermittent torsion or incomplete torsion of the spermatic cord. Several studies have demonstrated arterial flow in affected testes, which were subsequently shown to be torted at surgery. 29, 30 Thus delaying or avoiding surgery in a patient with torsion and a false negative US can result in a missed diagnosis of TT, hence many treating clinicians prioritize a strong clinical suspicion over radiological findings in the decision of whether or not to perform scrotal exploration.
HRUS can be used to directly visualize the spermatic cord along its entire length (beginning at the inguinal canal to postero-superior border of testis) and assess for any degree of twisting. In a retrospective study of 44 patients with surgically confirmed testicular torsion, CDS detected absent blood flow in only 31 patients (70% sensitivity), but HRUS detected twisting of the spermatic cord in all 44 cases. 31 The authors described the appearance as a snail shell-shaped mass, separated from the testis, and characterized by an abrupt change in course, size, shape and echotexture below the point of torsion. In a larger multicenter study of 919 patients with an acute scrotum, HRUS was used to detect spermatic cord torsion in 199 of 208 patients with surgically proven testicular torsion (96% sensitivity), compared with 158 confirmed on CDS (sensitivity 76%). 32 Whilst HRUS revealed a linear cord in the remaining 711 patients (99% specificity), the authors did show that increasing reliability correlated with the degree of experience by the radiologist, and that visualization of a spermatic cord twist is difficult in very high or inguinal testes.
11
TT is a true surgical and time-critical emergency. In patients with testicular pain that is highly suspicious of TT on clinical grounds, urgent exploration should be undertaken with minimal delay, although a risk of "overtreatment" must be accepted. Some series have reported surgical exploration for suspected TT to be unnecessary in up to 28% of cases, but in 15% TT was found to be the cause of acute scrotal pain where the diagnosis was suspected to be torsion of the appendix testis. 33 Scrotal exploration within six hours of presentation is associated with a significantly higher rate of organ salvage. A large retrospective study showed median time between pain onset and presentation to 5 hours for cases managed with orchidopexy (organ salvage and fixation) compared to 2.2 days for those managed with orchidectomy. 9 After 12 hours of pain, the salvage rate appears to reduce dramatically, but the reported salvage rate varies in the literature. One study of 83 boys with surgically confirmed torsion demonstrated no salvageable testes after 12 hours of pain. 10 Other studies have demonstrated a rate of organ loss of 64%-90%. 1, 34, 35 Manual detorsion can lessen the severity of testicular torsion, if tolerated by the patient. The classical description is that detorsion should be performed with medial-to-lateral rotation of the testicle, likened to the action of "opening a book." If successful, relief from pain is often immediate. As approximately one-third of torsions can be in a lateral direction, manual detorsion in a medial direction can be performed if the first attempt is unsuccessful. 9, 16 However, relief of symptoms from manual detorsion can be misleading, as a degree of torsion may still be present. Residual torsion has been shown to be present in 27-32% of patients in who manual detorsion was attempted prior to surgery. 9, 10 Thus manual detorsion can decrease the degree of ischemia, but is not a substitute for exploration and orchidopexy.
Testicular atrophy, as evidenced by reduced volume in the affected testis compared to the contralateral testis, has been shown to occur in up to 12% of patients, with increased risk if surgery is delayed for more than six hours after onset of symptoms. 9 However, parents and patients should be aware of the risk of testicular atrophy despite earlier presentation, as it can still occur in patients presenting within five hours. 14 Our present study is in compliance with the above mentioned excerpts. In the population residing in this locality left testicular torsion is common and a low socioeconomic status abides them from attending the casualty within the golden period. Improved study protocol is still needed to improve the rate of testicular salvage and also study other factors associated with testicular torsion.
CONCLUSION
According to our results nearly 80% cases presented late and hence testes could not be salvaged. The golden period still lies between 4-8 hours of presentation. Left testicular torsion is more common in our region and ultrasonography is a reliable diagnostic tool. Diagnosis is more clinically oriented rather than radiological methods. Proper awareness, health education, improving literacy with economy and prompt surgical intervention, forms the key to prevent removal of an organ which signifies masculinity.
